Mudflow type failure of a gentle fill slope occurred during the 2003 Sanriku-Minami earthquake and 2008 Iwate-Miyagi earthquake. This study reports the results of cyclic shear triaxial tests of unsaturated sand. Based on the test results, we have discussed the liquefaction mechanism of unsaturated condition. It is shown from the test that effective stress is completely lost when pore air and water pressure increased and reached initial mean total stress, even if the degree of saturation is relatively low. Using the Boyle-Charles' law, we defined the liquefaction condition for the unsaturated soil. Based on the test results, it is found that the key point of the liquefaction mechanism of unsaturated sand is the compressibility of the soil particle structure, initial degree of saturation and initial confining pressure. 
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